The concept of Service Oriented Architecture (SOA) 
Introduction
Because the service-oriented architecture (SOA) promotes a shift from writing software to assembling and integrating services as ways of developing systems, it raises increasing interest for meeting the operating challenges of the 21st century [3] . In particular, with this approach, the business and technical processes are implemented as services and each service represents a specific functionality that maps explicitly onto a step in a business process [7] .
In this paper we will examine the importance of SOA as the latest in a long series of attempts in software engineering. As one of today's major IT issues and challenges [12] , we will focus our attention on Business-IT Alignment (BITA) and the effects of SOA for aligning IT investments with business strategies. Afterwards, before describing the building blocks and components of our proposed SOA Governance Model (SOAGM), we will introduce the concept of SOA governance and its role for utilizing SOA approach in BITA.
SOA governance extends IT governance by using SOA approach, also Enterprise Architecture (EA) is a well-defined framework for aligning IT investments with business needs. Therefore inspired by EA general framework, we will propose a SOA governance model for utilizing SOA benefits and contributions on BITA.
The Importance of SOA
SOA usually refers to an organizational ICT architecture which unifying or coherent form serves the purpose of organizing and designing the construction, selection and interconnection of hardware, software and communications assets of the enterprise. With [1] , we wish to stress the fact that as enabler of application integration, it brings an undisputable strategic value.
As reported by [8] SOA can be viewed from three different perspectives:  The business perspective: Set of services that a business wants to expose to its customers and partners or other portions of the organization.  The architecture perspective: An architectural style which requires a service provider, a requester, and a service description.  The implementation perspective: A programming model completed with standards, tools, and technologies, such as Web services.
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In general, SOA is characterized by the following five fundamental features: (1) it is based on services that can be readily integrated, (2) it is based on standards, (3) it is available on multiple platforms, (4) it provides self-contained (hence, loosely coupled) services, and (5) it incorporates and presupposes a contract that specifies the functionalities offered and at the same time, guarantees that they are replicable [1, 13] .
Recent researches have demonstrated that SOA, from a technical point of view, provides flexible and cost-effective solutions through interoperability, reusability and composability between loosely coupled services. From a business point of view, SOA is an architectural strategy that helps achieve enterprise resource integration and organizational agility [6] .
The analogy between the key principles that underlie service orientation in the fields of IT and human organizations has been investigated by [17] , focusing on decentralization, agility as well as composition and coordination of building blocks as major characteristics of the model describing the Service-Oriented Enterprise.
Also, the impact of service-oriented architecture on enterprise systems, organizational structure and individuals considering the organizational aspects and requirements of SOA has been studied by [3] . They came to the conclusion that for getting the true value of SOA, organizational and cultural transformation is essential. While change is always accompanied by uncertainty, the potential benefits that can be realized outweigh those risks. In other words, to effectively leverage the virtualized IT services layer and its collaborative tools, the organizational model must be transformed to create differentiated and flexible team-based services. The new organizational model optimizes crossbusiness unit operations to deliver objectives, eliminates costly duplication, and flattens management chains. The resulting structure is flexible, agile, and well-orchestrated [3] .
Broadly considered, the benefits of SOA as listed by [14] are: loosely coupled applications and location transparency, application connectivity and interoperability, alignment of IT around the needs of the business, enhanced reuse of existing assets and applications, process-centric architecture, parallel and independent development, better scalability and graceful evolutionary changes, reduced costs of application development and integration, easier maintenance and reduced vendor lock-ins. In addition, the reuse of common IT services (both inter and intra-business units) is a critical success factor for a SOA that contributes to promoting a company-wide consistency of key business operations and processes, while reducing costs [3] . These benefits show the effects and importance of SOA approach in developing enterprise-wide IT solutions based on business needs.
SOA Governance: the SOA approach for BITA
In this section, we will first look into the different approaches on BITA, then concentrate on the contributions of SOA on BITA and at the role of SOA in compatibility of IT governance frameworks in a context of continuous changes in business needs. Finally, we will introduce the SOA governance as a roadmap of utilizing SOA approach and benefits for aligning business and IT strategies.
With [5] , we see alignment not just a process, but as a mindset of how IT can work for, and with, business, i.e. as a basic principle of interaction between IT and business.
Different approaches to BITA has classified by [6] in three groups:  Alignment via architecture: This approach utilizes architecture analysis and design techniques to assure proper alignment. EA provides a way to enable cross-functional, cross discipline collaboration essential to articulating and implementing strategic business requirements.  Alignment via governance: This approach has two major threads: IT service management (ITSM) and Business Performance Management (BPM). There are some technical models and frameworks for achieving to this kind of alignment such as COBIT and ITIL.  Alignment via communication: The state in which business and IT executives/personnel within an organizational unit understand and are committed to the business and IT mission, objectives and plans. Efforts are made to narrow the "culture gaps" between business and IT people, which have been a major cause for system development failure. Also, [4] proposed two different types of alignment:  Strategic alignment: the fit between the priorities and activities of the IS function and those of the business unit.
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SOA initiatives impact on all types of business-IT alignment approaches and can tie together these approaches to create a holistic business-IT alignment strategy that enables business service innovation [6] . Business-IT alignment is a fundamental tenet of SOA and significantly influences the overall governance model [18] .
As reported by [5] , IT-Business alignment in service oriented enterprise should focus on the integration of three components in service science discipline: strategy, process, and workforce. Three types of IT-Business alignment are therefore examined in this research: strategic alignment, operational alignment, and social alignment, which capture the strategic focus, process focus, and workforce focus of service science discipline respectively:
 Strategic alignment: is the extent to which the IS strategy supports, and is supported by the business strategy.  Operational alignment: as the degree to which information systems fulfill the information and process needs of service orientation.  Social alignment: as the degree to which a common service climate is shared between IT and business units. Alignment via communication [6] addresses the social alignment [5] . Also, [18] depicts two alignment approaches by using SOA: implementing a technology solution for a project or implementing a SOA governance model. When organizations choose to deal with the issue of integration as if it were just another technology implementation, the result obtained is minimal reuse, minimal improvement in business responsiveness or flexibility, and higher IT costs over time. Conversely, with the second approach the result is technology adoption, organization design, service life-cycle management, and transition management as essential ingredients for a successful implementation of enhanced integration capabilities using SOA tenets.
We assert that the SOA governance is the best concept for utilizing SOA approach in the context of alignment between business and IT. In effect, SOA governance can be a roadmap for step by step following the artifacts of SOA for developing business-oriented IT systems.
A SOA governance model is simply a framework that enables an organization to come to a consensus on the scope, definition and use of SOA governance. It can be a schematic diagram that represents the governing ideas and candidate building blocks for SOA governance. Because communication is its main purpose, it is more important for the SOA governance model to be simple, brief, clear, and understandable than comprehensive or accurate in all details [18] .
In effect, SOA governance is a specialization that extends IT governance and focuses on managing effectively the life cycle of a service. SOA governance handles the key decisions around IT and the business aspects of the service life cycle. Implementing an end-to-end SOA governance model leads to an accelerated business outcome (e.g., a new product or enhanced capability) and provides benefits such as flexibility in sharing that enable it to respond to unforeseen events or new lines of businesses or applications without having to change the deployed service [18] .
We found two models which have been proposed for SOA governance: First, An EA governance model and a SOA governance model have been developed by [8] . In their EA governance model, they have proposed a two-tiered organizational structure consisting of a) an Architecture Management Council (AMC) and b) a Delivery Architecture Review Board (DARB). Their SOA governance model is composed of three boards a) the executive steering committee, b) the SOA business council and c) the SOA review board. Last but not least, they show how to leverage the EA governance organizational model in order to implement the SOA governance structure. They propose a "four lessons learned" in their study: 1) SOA addresses only a subset of EA domains, 2) SOA governance should leverage EA and IT governance structure, 3) SOA funding model is outside the scope of EA and 4) SOA infrastructure should be an enterprise asset.
Second, IBM developed another SOA governance model, called IBM SOA governance and management method (SGMM). In this model, governed processes have been regrouped into four categories as follows:
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Proposed SOAGM
Our proposed governance model inspired by the general Enterprise Architecture (EA) framework that we have adapted to the SOA context. EA is an important instrument to address company-wide integration. It is also a coherent set of principles, methods and models that are used in the design and realization of the enterprise organizational structure, business processes, information systems, and infrastructure [2, 9] . In effect, EA provides a systematic documentation of the linkages within business architecture but do not support the formal reasoning that affects business and IT transformations [15] .
This model finds its roots in the Federal Enterprise Architecture Framework (FEAF), the Project Management Body of Knowledge (PMBOK) as well as on their authors' experiences in EA projects. It consists of one planning phase (phase 0) and four principal phases. Also, our model covers three architectural layers -in determining the as-is and to-be architecture of an organization-consisting of a) business architecture, b) information systems architecture and c) infrastructure architecture (see Fig.1 ).
Based upon this model, we follow the organization strategic map starting from the strategic components of both the business and the IT. As the model illustrates, three architectural layers will be documented in as-is and to-be architecture so as to be able to perform comparisons in every layer. In effect, the as-is architecture is a snapshot of what is happing in organization and the to-be architecture is the optimal situation the organization should move to. The to-be architecture will be determined based on 1) the analysis of as-is architecture and 2) the organization's strategic components. Finally, a migration plan that starts by identifying the gap between the as-is and the to-be architectures and ends with an action plan for migrating from the one to the other.
All of these phases and activities need to be evaluated and monitored during the project. In the phase 0 of our model, we have proposed a Project Management Plan (PMP) which is a plan for integrating all parts of the project.
As we have seen, there is strong a dependency not only between the architectural layers but also between the project phases. In the architectural layers, the infrastructure will be determined based upon the information system architecture which has been identified in relation to the business architecture. In the project phases, the output of the first phase is an input for the second one.
While not going through the detail of each phase, step and activity, we will concentrate on the general concept of each phase and architectural layer because the technical requirements of each SOEA project differ from one another and needs to be customized based on the special requirements mentioned the in employer's Request for Proposal (RFP).
Building Blocks of the model
As we mentioned, our model has some phases and each phase has some steps and activities which lead to develop project's deliverables. In this section, we will introduce step by step activities of the model for meeting its pre-determined objectives. Table 1 illustrates phases, steps, activities and expected deliverables of the SOA governance project. 
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Project planning
According to the nature of this kind of projects, there will be some disagreements between project team and the organization which requested the project (between implementer and employer). Therefore determining the scope of the project also employer's expectations of the project is crucial. The main goals of this phase are to manage potential challenges of the project also determine the organizational structure of implementation team.
Four areas of challenges have been identified by [18] :  Technology challenges: Often organizations are new to implementing a technical model and registry and this often requires new skills in technology, architecture, development, and infrastructure design.  Program management challenges: since shared services concepts inherent in SOA are often new to organizations, program and project outcomes require additional negotiation and monitoring, and the program leadership must collaborate to champion and enforce governance and decision making.  Organizational challenges: Because services are shared across entities, the focus shifts to overall business processes rather than on processes specific to business units.  Governance challenges: Cross-functional challenges arise from having IT components shared by several departments, and these must be managed. The most important challenges are organization and governance because of the difficulty of getting entire organizations, or even lines of business, to change their methods, modes of communication, means of cooperating, and methods of reporting relationships. Accordingly, good program management requires clarity of scope, priorities, project plans, and deliverables. It also requires the participation of subject-matter experts (process and technology), the communication of a shared vision, and stakeholder management [18] .
The main activities of this phase are: Organizing the project team: involving different teams with different fields of expertise and experiences is vital to ensure high quality of the deliverables. Hence, a project well-defined organizational structure has a significant impact on the success of the project.
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Finalizing the scope of the project: negotiation between implementer and employer is necessary in order to clearly determine the scope of the project and produce a detailed list of the project deliverables. At the end of this activity, implementer and employee should be completely attuned and thus have the same understanding and expectations.
Developing project management plan: this plan will be used at every step of the project. It serves as reference plan in subsequent negotiations and project meetings. It should include the project scope, the project methodology, the WBS (Work Breakdown Structure) of the project, its schedule, the human resource management plan, the configuration management plan, the communication management plan, the quality control plan, the risk management plan, the change management plan, etc. The PMBOK (Project Management Body of Knowledge) is a reliable framework for developing it. Table 1 : Phases, steps, activities and expected deliverables of proposed SOAGM
Phase
Step Activity Deliverable 
As-Is architecture
The main objective of the as-is architecture phase is to determine the requirements for defining the to-be architecture. In this phase, the project team should gather all required information about the organization's business and IT applications. This phase consists of two steps:
Business as-is architecture
In this step, implementer should determine the business structure of the organization and its relationships with external entities such as customers, suppliers, government, holding company (for affiliated companies), etc. some of the basic activities in this step are as bellow:
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Identifying the overall business structure: in order to have an overall view of the organization's business structure the project team, by using available documents, should determine the structure of the market in which the organization is working as well as its relationship with all stakeholders and organization's macro and micro environment.
Extracting organization's business strategy components: after determining the market structure, the project team should examine the strategic components of the organization so as to identify the longterm business objectives. Organization's business strategic plan is the reference document for this activity.
Identifying detail business structure: in this activity, the project team identifies the internal business structure of the organization by detail investigation of organizational structure, departmental (divisional or business-unit) functions, organizational business process (primary and support business processes) and data entities.
Extracting as-is business services: by using the output of the previous activity as an input, the implementer will determine the main business services.
IT as-is architecture

This step consists in identifying as-is technical and non-technical IT resources in organization:
Identifying technical IT resources: such as information systems, applications, databases, security, hardware, network, etc.
Identifying non-technical IT resources: such as organizational structure of IT management department (group, team, etc), decision making structure for IT investment, IT human resources and their field of experiences and expertise, etc.
Readiness assessment: since service oriented is a new approach, it requires some special technical and non-technical qualifications throughout the organization such as technical infrastructure, education, qualified human resources, etc. Hence, the implementer should develop a readiness assessment questionnaire for assessing organization's readiness based on some pre-determined measures.
Analysis of As-Is architecture
This phase encompasses analysis of Business and IT as-is Architecture. From the business side of the coin, compatibility of company's mission, strategies and functions with current business process, information flow and services should be look upon. From the IT side of the coin, compatibility, adequateness and alignment of company's technical and non-technical resources with business requirements should be investigated.
Depending on the project, "benchmarking" activity could be added in order to identify the best practices in terms of both business and IT.
To-Be architecture
By using the deliverables of the previous phases as an input, the implementer will document in this phase the to-be architecture of the business and IT.
Business to-be architecture
According to the results of analyzing the business as-is architecture and business services developed in phase 1, the to-be business services will be developed here. Three types of business services can be expected:
 Core business services: related to primary business process (front office)  Non-core business services: related to support business process (back-office)  External services: related to stakeholders and organization's environment These services should offer a satisfactory solution to issues raised during the analysis phase. The implementer should justify how the proposed services will meet all the strategies and business functions. To be noted that every service should have an ID for tracing inter-relations.
IT to-be architecture
Depending on the previous results of analyzing the IT as-is architecture in phase 2 and according to the specifications of to-be business services, the to-be IT services will be developed in the IT to-be Architecture phase. This step consists of documenting application services and infrastructure services. First of all, application services will be identified based on the business services, then infrastructure services will be determined in order to support application services.
Migration plan
In this phase, the project team will develop a plan in order to migrate from the as-is architecture to the to-be architecture. Some of the basic activities of this phase are:
Gap analysis: there normally is a gap between as-is and to-be architecture. In this case, the implementer should determine the basic fields of gaps in both business and IT sides and propose an action plan to suppress it. The result of the "readiness assessment" activity in phase 1 will be of benefit for determining the requirements of action plan.
Identifying projects and prioritizing: according to the gaps detected, the implementer will determine the projects, their sequence and prioritization, the estimated time and required resources, etc.
Developing evaluation and updating plan: in this activity, the implementer will propose performance indicators in order to evaluate the progress of the overall plan as well as an updating plan in order to be able to modify the overall plan according to business or technology changes.
Proposing IT management structure: a team, group or department is needed for managing the proposed projects (out-sourced projects and or in-house projects), evaluating the progress and updating the overall plan. Therefore, in this activity, an IT management structure with detailed functions, job descriptions and required resources will be proposed.
Architectural layers of the model
Our proposed model has three architectural layers consist of business, information systems and infrastructure layers in which the infrastructure will be determined based upon the information system architecture which has been identified in relation to the business architecture.
The Business architecture is the vital part and the first architectural layer that impacts other architectural layers. In this layer we have to decompose business processes in order to determine business services. When applying the service-oriented paradigm to enterprise computing, the functionality is encapsulated as a service, either as a simple or composite one [16] .
In information systems layer, we propose a composite approach for defining applications. In other word, we have to combine different services for determining application services. In effect, composite applications are similar to Component Based Software (CBS) focusing on building large software systems by integrating previously build software components.
In the integration layer we will identify the environment in which application services supports all the business services. Technically, the main components of SOA are: service directory, service provider and service requester (see Fig.2 ). Some of the most important standards related to these components are:
 SOAP (Simple Object Access Protocol) (www.w3.org/TR/SOAP12): defines a mechanism for the communication with Web services over the Internet. It specifies the format of messages that are exchanged between the service requestor, the service provider, and the service directory.  WSDL (Web Services Description Language) (www.w3.org/TR/WSDL.html): defines the structure and the contents of the service directory. Two related pieces of this standard are: 1) service types which are typically standardized by standards and 2) actual business information.  UDDI (Universal Description, Discovery, and Integration) (www.uddi.org): provides the capability to describe a Web service, without the need to have it formally standardized. A WSDL description of a Web service provides all information needed to actually invoke it [10] .
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Conclusion
The service-oriented architecture (SOA) approach is the latest in a long series of attempts in software engineering that affected the way of business analysis as well. SOA is more than architecture and we could describe it from the business, architecture and implementation perspectives. In a SOA, each business process and technical workflow is implemented as a service (as a software component). These services can be reused by other external and internal services in an integrated service infrastructure. It allows for interoperability and reusability between services throughout the organization and its stakeholders.
By now, different approaches of Business-IT alignment (BITA) have been developed, such as strategic and structural alignment or alignment via architecture, governance and communication. We claim that the special features of SOA can significantly influence BITA:
(1) The SOA initiatives impact on all types of business-IT alignment approaches that can be tied together to create a holistic business-IT alignment. BITA can therefore be considered as a fundamental tenet of SOA.
(2) The SOA governance is a framework that enables an organization to utilize SOA features in order to align business objectives with IT investments.
We propose a SOA Governance Model (SOAGM) which finds its roots in the Federal Enterprise Architecture Framework (FEAF), the Project Management Body of Knowledge (PMBOK) as well as on their authors' experiences in EA projects. This framework consists of three architectural layers (business, information systems and infrastructure), one planning phase and four practical phases.
SOAGM features a sequential approach. After planning the roadmap of the SOA governance project, an As-Is Architecture has to be determined composed of both a business and an IT architecture. Afterwards, based on some predetermined measures (extracted from business and IT strategy), the AsIs Architecture is to be analyzed. The next phase consists in defining the To-Be architecture, of the business and IT architecture. Finally, an action plan has to be developed in order to be able to migrate from the As-Is to the To-Be Architecture.
Our model features a three layers architecture: 1) the business service layer consisting in decomposing business processes in order to determine business services, 2) the information systems layer that consists of combining different services for determining application services 3) the infrastructure layer that consists of identifying the environment in which application services supports all the business services.
